Geriatric low back pain (LBP) can have a profound impact on physical activity and can cause a decline in physical function, which is a major health risk for older adults. Within the last decade, physical therapist management of LBP has shifted from an emphasis on pathoanatomical mechanisms, such as spine degeneration, to addressing psychological distress factors. Although this approach is promising, the complexity of LBP in older adults (including biological, psychological, cognitive, and social influences), which may differ from that in younger adults, must be considered. Further, outcome assessment should represent not only the LBP experience (eg, pain intensity, pain with movement) but also LBP consequences, such as physical activity decline and physical function decline. This perspective discusses influences on geriatric LBP, experiences, and consequences with the goal of facilitating standardized and comprehensive physical therapist management.
G eriatric low back pain (LBP)
is the global leader in musculoskeletal disability for older adults, eclipsing other age-related conditions, such as chronic obstructive pulmonary disease, diabetes, and osteoarthritis (OA). 1 For almost 40 years, the mechanistic model of geriatric LBP has been pathoanatomical spine degeneration. However, spinal degeneration is highly prevalent with age and weakly associated with pain intensity. 2,3 Moreover, care pathways that involve diagnostic imaging for spinal degeneration increase the likelihood of invasive interventions, incur higher treatment costs, and yield no better outcomes. 4 In 2011, PTJ's Special Issue on Psychologically Informed Practice helped shift emphasis from spinal pathoanatomy to addressing pain-related beliefs and attitudes. 5 For physical therapists, the result was greater understanding of associations between psychological distress and persistent pain, and subsequent incorporation of psychologically informed practice into LBP management. A caveat, however, is that associations between psychological distress and persistent pain change across the life span, and such changes could have implications for geriatric LBP management. In addition, older adults undergo age-related senescence to multiple body systems, [6] [7] [8] which not only increases the susceptibility to persistent pain, but also presents a cadre of management targets and barriers different from younger adults.
Moreover, compared with younger adults, LBP consequences for older adults may be greater. Like most musculoskeletal pain conditions, movement-evoked pain is a staple of LBP and can facilitate physical activity compensation and/or avoidance. However, older adults are already at risk for sedentary behavior 9 ; therefore, further physical activity avoidance during geriatric LBP increases the likelihood for long-term consequences-mainly physical function decline. 10 The established associations among physical function decline, comorbid conditions, 11 and mortality 12, 13 are reminders that geriatric LBP may indirectly pose health risks above and beyond the pain experience. Therefore, physical therapists should consider expanding geriatric LBP outcome measurement to encompass pain, movement, physical activity, and physical function.
This perspective will outline geriatric LBP in the context of influences, experiences, and consequences ( Figure) ; with the aim of promoting a more standardized and comprehensive physical therapy approach to geriatric LBP management. The first objective is to provide current understanding of potential age-related biological, psychological, cognitive, and social influences on geriatric LBP. Second, we will outline measurement tools and appropriate evidence-based interventions for influences on geriatric LBP. Finally, we will propose an expansion of geriatric LBP outcomes to adequately represent both geriatric LBP experiences and consequences. In addition to recall questionnaires of pain intensity and painrelated disability, we suggest the use of clinical performance measures to assess movement, pain with movement, physical activity, and physical function. The long-term goals of this perspective are to optimize the effectiveness of geriatric LBP management and mitigate longterm health consequences associated with geriatric LBP.
Influences on Geriatric LBP Biological Influences
Biological aging. Older adults are susceptible to age-related changes to body systems. Importantly, individuals of the same chronological age can have distinctly different biological ages, meaning that the body systems of 1 individual can be older than those of another. 14 That said, 2 key systems which consistently change and are highly important to consider when managing geriatric LBP are the pain neuroprocessing system and the muscular system. The pain system undergoes widespread age-related senescence that affects how older adults perceive and process pain, including an altered opioid system, loss of nociceptive afferent fibers, and altered activity of neurotransmitters. 6 Although much of this work has been performed in animal models, recent psychometric studies reveal an agerelated delay in pain perception. 6, 7 In addition, the elderly pain neuroprocessing system also demonstrates maladaptive responses to prolonged pain over time. Using experimental paradigms to test spinal and supraspinal pain facilitation, older adults reported higher, increasing pain intensity despite experiencing an unchanging heat pain stimulus; while younger adults demonstrated lower, decreasing pain intensity. 7 Using similar experimental pain methods, older adults had a decrement in their ability to inhibit pain once it is present. 15 Importantly, maladaptive pain responses are not confined to a particular injury region or pain tracts in the central nervous system. For example, older adults react to pain with a faster and longer release of circulating substance P-a neuropeptide associated with pain and inflammation-than do younger adults. 16 Collectively, these findings suggest age-related senescent changes in pain neuroprocessing system, which may predispose older adults to pain persistence.
Similar to the pain processing system, the muscular system also undergoes deleterious age-related changes. Sarcopenia is traditionally defined as the age-associated loss of muscle mass and strength, although it has come to be associated not only with muscle atrophy but also with the deposition of fat within the muscle. 17 Muscle atrophy and increased intramuscular fat infiltration are associated with negative functional sequelae in older adults, including disability, functional decline, and mortality. 18 Recent work demonstrated that older adults with chronic LBP have higher levels of intramuscular fat in their multifidi than do age-matched peers without LBP as well as a smaller erector spinae muscle cross-sectional area. 19 Further, Hicks et al 20 demonstrated that increased intramuscular fat in the trunk muscles of older adults is associated with greater LBP intensity and worse functional performance; both cross-sectionally 20 and longitudinally. 10 A recent preliminary randomized clinical trial suggests that targeting the trunk muscles through a volitional trunk muscle training program augmented with neuromuscular electrical stimulation may lead to clinically meaningful improvements in pain, disability, and functional performance. 21 Further longitudinal investigations into the role of the trunk muscles relative to geriatric LBP management are necessary.
Multimorbidity. Multimorbidity, or the coexistence of 2 or more health conditions, affects approximately onequarter of older adults and increases the risk for health-related events. 22 Here, we discuss key conditions that can influence both the patient's capacity to recover and the treatment plan. Importantly, the following factors are in addition to screening geriatric LBP red flags, such as fracture, osteoporosis, or thoracic pain.
Unlike current recommendations to deemphasize spinal pathoanatomy, hip degeneration in the presence of geriatric LBP should still be considered. A growing body of evidence points to hip degeneration as a potential key contributor to geriatric LBP symptoms. For example, approximately 50% of individuals with lower extremity OA also report LBP. 23 Not only is hip degeneration highly prevalent in geriatric LBP, but research from the Delaware Spine Studies Cohort Study suggests that hip symptoms thought to be indicative of arthritis are associated with movement-evoked pain intensity, disability, poor physical performance, and worse health-related quality of life. 24, 25 Further, a recent epidemiologic study found older adults presenting to primary care with hip degeneration and new back pain had worse long-term disability, and worse quality of life outcomes than those with LBP but no hip degeneration. 26 Older adults are susceptible to an increased number of painful body areas. 27 Surprisingly, a large proportion of older adults experience widespread pain in at least 6 different anatomical areas. 28 OA is often related to widespread pain in older adults, and much of the research in this area has been performed in patients with knee OA. The 3 key findings are that knee pain is predictive of widespread pain, 29, 30 that associations between knee pain and widespread pain are not based on OA-related structural changes, 29, 30 and that the association does not appear to be bidirectional, meaning that widespread pain does not lead to knee pain in people with knee OA. 31 Although few studies have examined associations with geriatric LBP, widespread pain is generally a predictor for poor recovery from clinical care 32 and must, therefore, be considered with geriatric LBP management.
The physiological pathway to activity limitation has not been well explored for people with pain. In the geriatric literature, Schrack et al 33 proposed the Energetic Pathway to Mobility Loss framework. According to this framework, as a person ages, total energy capacity decreases while the energy cost of typical daily mobility increases; and, as a result, mobility limitations develop to prevent the energy cost of daily mobility from nearing the limits of the person's total energy capacity. 33 In support of this framework, Schrack et al 34 demonstrated that a higher energy cost of walking predicts walking speed decline in older adults but not in younger adults. Recently, Coyle et al 35 capitalized on the Energetic Pathway to Mobility Loss framework and developed the Pain-Energy Model of Mobility Limitation. In essence, the Pain-Energy Model proposes that
The pain experience drives increases in the energy cost of mobility and decreases in energy capacity. As a result, functional mobility limitations develop to prevent energy cost from approaching energy capacity, thereby avoiding the risk of homeostatic collapse; however, the combined effects of both age and the pain experience result in even greater functional mobility limitations. Essentially, the pain experience accelerates the age-related decline of functional mobility. 35 Moreover, pain in multiple forms in older adults, including hip pain, 36 is associated with a greater energy cost during walking. The consistency of these findings might indicate that individuals with chronic LBP are at greater risk for mobility decline than their peers who are pain free, due to the elevated cost of everyday movement. It may be necessary to consider interventions focused on improving the energetic efficiency of daily mobility in older adults with chronic pain.
Psychological Influences
Pain catastrophizing and painrelated fear. The influence of psychological distress on persistent pain conditions is well established. 37, 38 A robust pain-related psychological factor is pain catastrophizing, whereby threats associated with a painful experience are ruminated, magnified, and lead to feelings of helplessness. 39 Importantly, age may be a factor in pain catastrophizing scores, although so far findings have been mixed; some studies have shown lower scores for older adults, whereas others have shown scores to be unchanged across the life span. [40] [41] [42] The influence of pain catastrophizing does appear to vary based on age, with middle adults having a stronger association between pain catastrophizing and painrelated emotions (eg, anxiety, sadness) and older adults having a stronger association with pain intensity. 42 Further, a recent study by Somers et al 43 found that in individuals with knee OA, pain catastrophizing was associated with pain, disability, and walking speed.
A second factor related to pain catastrophizing is pain-related fear, which is a vulnerability to pain that leads to subsequent avoidance of movement or activity. 44 Unlike pain catastrophizing, pain-related fear is consistently lower in older adults than in younger and middle-aged adults. [45] [46] [47] However, despite lower scores, pain-related fear is an important factor to consider when treating older adults with LBP, given its association to outcomes. Sions and Hicks 48 found pain-related fear to be associated with an increased risk of falls. Cook et al 45 found that in older adults but not in middle-aged adults, pain-related fear mediated associations between pain catastrophizing, depression, and disability. Finally, a recent meta-analysis found moderate to large associations between pain-related fear and disability, independent of age. 49 Depressive symptoms. Like painrelated fear, depressive symptoms decrease with age. 50 The magnitude of influence on pain in older adults is still in question, as some studies have reported stronger associations between depressive symptoms and pain, [51] [52] [53] whereas others have reported weaker associations. 45, 46, 54 However, a casecontrol study by Rudy et al 55 found depressive symptoms to be a key factor in distinguishing older adults with LBP from those who are pain free. Further, a recent longitudinal study of older adults with hip or knee OA found that, while depressive symptoms did not influence OA symptoms, pain was found to contribute to depressive symptoms. 56 Therefore, it is possible that depressive symptoms may be a consequence rather than a risk factor for persistent pain conditions in older adults. Because older adults with depressive symptoms are susceptible to other health conditions like cognitive impairment and increased falls risk, 57, 58 assessment of depressive symptoms should be routine during geriatric LBP management.
Reduced self-efficacy. Although the majority of studies on psychological influences of persistent pain pertain to negative affect constructs, such as pain catastrophizing or pain-related fear, research on positive affect constructs has grown significantly-particularly for age-related musculoskeletal conditions. One such factor is selfefficacy, which is an individual's confidence to perform tasks or exercises. 59 Self-efficacy is believed to decline with age, 60, 61 suggesting that older adults have lower confidence in their functional abilities. In older adults with chronic pain, studies also have found self-efficacy to be positively associated with physical activity, 62, 63 and negatively associated with pain-related disability and depression. 64 Further, in older adults with knee OA, greater self-efficacy has been associated with higher expectations for exercise. 65 Perhaps the greatest endorsement for studying self-efficacy was a recent metaanalysis by Jackson et al, 59 who found older adult samples to have stronger associations between self-efficacy and pain-related impairment than younger adults. The authors concluded that age is one of the strongest moderators of this association.
Cognitive Influences
A wealth of literature points to persistent pain being associated with reduced cognitive performance. 66 In particular, working memory performance is decreased in individuals with chronic pain compared with healthy controls 67 and is more strongly associated with movement-evoked pain than pain catastrophizing. 68 Cognitive performance is particularly important when managing pain in older adults, as memory and executive function decline with age. 69 A recent study by van der Leeuw et al 70 observed that community-dwelling older adults with severe pain had poorer cognitive performance than those who were pain free. Importantly, pain interference-but not pain severity-was associated with reduced memory and executive function in the same cohort. 70 Specific to geriatric LBP, Weiner et al 71 found cognitive performance in older adults with geriatric LBP to be lower than that in older adults who were pain free and to be negatively associated with pain severity.
A limitation of most studies on cognitive performance and persistent pain in older adults is the use of questionnaires of recalled pain and/or function. However, a recent study of older adults with knee OA found those with higher pain severity and lower executive functioning had slower gait speed and impaired stair negotiation performance. 72 Another limitation is that most studies have been cross-sectional, meaning that it is impossible to know the extent to which reduced cognitive performance leads to persistent pain (vs the more established notion that persistent pain leads to impaired cognitive performance). However, a seminal study by Attal et al 73 in individuals with OA found that lower memory and executive functioning before surgery predicted pain persistence 12 months after surgery.
Social Influences
Positive patient-clinician interaction (ie, therapeutic alliance) has been associated with improved outcomes for persistent LBP. 74 Recent work also suggests positive patient-clinician interaction in combination with nonpharmacologic treatment is associated with improved LBP outcomes. 75 The problem is that older adults often face obstacles in patient-clinician interactions-such as age stereotypes and poor clinical understanding-that subsequently prevent optimal clinical care. [76] [77] [78] [79] Unfortunately, it is quite common for clinicians to attribute geriatric LBP to the inevitability of old age and/or to prescribe activity avoidance, which adversely affects patient outcomes. 79 A qualitative study by Cayea et al 80 found an alarming number of clinicians expressed low confidence in effectively treating geriatric LBP. A qualitative study by Makris et al 81 identified multiple reasons why older adults with geriatric LBP avoid care; including negative attitudes toward pharmacologic and surgical interventions, and the belief that the priorities of their clinician do not align with their own priorities. Such scenarios increase the risk of older adults avoiding geriatric LBP care altogether. 81 
Measurement of Influences on Geriatric LBP (Tab. 1) Biological Influences
For sarcopenia, physical therapists need to consider consequences to the primary muscular trunk stabilizers. Geriatric LBP measurement may include assessment of trunk muscle endurance, morphology, and function. Trunk muscle morphology and function may be assessed via ultrasound imaging studies in the clinical environment 82, 83 ; however, to capture intramuscular fat infiltration, magnetic resonance imaging or computed tomography is needed. Although imaging studies are useful, they might not be feasible for most physical therapists to carry out in the clinic; therefore, trunk muscle endurance tests (extensors, flexors, and sidebridge 84 ) are likely the best assessment tools. In fact, trunk extensor endurance, as measured by Suri et al, 85 has been found to be reliable and predictive of balance and function in older adults. 86 Senescent changes in pain neuroprocessing, which predispose older adults to pain persistence and widespread pain, can be assessed with similar quantitative sensory tests used in researchalthough clinical assessment is limited to static measures, such as pressure algometry (which only assesses the pain threshold). Lower pressure pain threshold would suggest higher pain sensitivity either to a specific region (eg, low back) or diffusely (ie, widespread pain), and indirectly indicates altered pain neuroprocessing. Alternatively, patient-reported outcome measures such as the Central Sensitization Inventory or the painDETECT Questionnaire might be used. The Central Sensitization Inventory is a 101-point questionnaire designed to inform clinicians of altered pain neuroprocessing and the presence of widespread pain conditions. 87 Similarly, the painDETECT Questionnaire was designed to assess neuropathic components of LBP 88 ; in addition, it was found to correlate with altered pain processing in older adults with knee OA. 89 Finally, clinicians can use pain body diagrams to determine the presence of widespread pain in older adults with geriatric LBP.
Hip involvement in LBP is not novel, as Offierski and MacNab 90 first proposed the relationship over 30 years ago. For reference, both hip measurement and management strategies are extensively covered by current hip and LBP clinical practice guidelines for physical therapists. 91, 92 If there are concerns regarding energetic efficiency, clinicians should evaluate both the total energetic capacity of the patient (ie, VO 2 assessment or an endurance-focused performance test) and any potential impairments that are reducing efficiency. For example, recent work from Hicks et al 93 found that increased step width and double limb support time are problematic gait characteristics in older adults with chronic LBP, and Wert et al 94 found that increased step width has been associated with a greater energy cost of walking. In addition, rehabilitation interventions have been developed to improve the energy cost of walking by addressing motor control. 95 
Psychological Influences
Pain catastrophizing can be screened by using the Pain Catastrophizing Scale, a 13-item questionnaire that ascertains rumination, magnification, and helplessness surrounding painful experiences. 96 Both the Fear-Avoidance Beliefs Questionnaire 97 and the Tampa Scale for Kinesiophobia 98 are robust measures of pain-related fear and were either designed for or validated in individuals with persistent LBP. Further, both scales have been used extensively in older adults.
Two established depressive symptom measures for use in older adults are the Center for Epidemiologic Studies Depression Scale 99 and the Geriatric Depression Scale (GDS). 100 The Center for Epidemiologic Studies Depression Scale is a 20-item scale that poses questions about a person's feelings and behavior based on the number of days experienced over a week's time. The GDS has both a long form (GDS-30) and a short form (GDS-15), although both are similar in that individuals answer "yes" or "no" to questions pertaining to feelings. Importantly, the physical therapist scope of practice precludes diagnosing clinical depression; thus, the suggested measures should be used only as a screening tool for depressive symptoms. Further, physical therapists should maintain adequate communication with primary care physicians regarding positive findings.
A number of pain-related self-efficacy questionnaires exist, both by condition (eg, arthritis), and by outcome (falls, exercise). 59 , 101 Miles et al 101 identified 4 aspects of pain self-efficacy that should be addressed in questionnaires: ability to control pain and associated negative emotions, ability to maintain everyday life activities, ability to communicate needs to health care providers, and ability to implement advice about their plan. Two questionnaires incorporate most to all of these suggested aspects of self-efficacy and were deemed more suitable for individuals with persistent pain: the Chronic Disease Self-Efficacy Scale and the Chronic Pain Self-Efficacy Scale. 101 
Cognitive Influences
Older adults with geriatric LBP may have poorer cognitive performance compared with their peers who are pain free, and/or their cognitive performance may influence their persistent pain. In addition, older adults with geriatric LBP may be at risk for poorer longterm cognitive performance. Therefore, it is important to at least screen for cognitive performance during geriatric LBP management. A well-established screening tool of global cognition is the Montreal Cognitive Assessment, a 30-point questionnaire that assesses multiple cognitive constructs, including memory and executive function. 102 The Montreal Cognitive Assessment takes approximately 10 minutes to complete and has been administered by physical therapists in the treatment of older adults at risk for falls. 103 As with psychological influences, physical therapists should have adequate communication with other medical disciplines regarding positive findings.
Management of Influences on Geriatric LBP (Tab. 2) Biological Influences
Older adults with altered pain neuroprocessing may require either graded exercises or modification to exercise interventions that they perceive to exacerbate other painful regions. A recent study suggests a graded activity program is both feasible and highly accepted by older adults with chronic LBP. 104 While passive interventions are usually discouraged in such patients, clinicians may consider additive treatments, in which pain modality interventions such as transcutaneous electrical nerve stimulation are used in conjunction with exercise. Recently, Simon et al 105 found transcutaneous electrical nerve stimulation to reduce movement-evoked pain in the same capacity for older adults as younger adults, provided amplitude was perceived to be strong yet tolerable.
Sarcopenia and energetic efficiency may potentially impact exercise prescription. Current best evidence suggests that aged skeletal muscle does not hypertrophy in response to resistance training as efficiently as younger muscle 106 ; therefore, a higher training dose is required to increase muscle size and potentially change the ratio of muscle to fat in the trunk musculature. 107, 108 As such, it is important to consider training 
Psychological and Cognitive Influences
Cognitive-behavioral therapy may have an indirect impact on both psychological and cognitive performance. Cognitive-behavioral physical therapy is emerging in physical therapist practice 109 and may be an effective intervention not only for psychological distress but for cognitive influences in older adults. A recent systematic review and meta-analysis by Richmond et al 110 found that cognitive-behavioral therapy was effective for nonspecific LBP, independent of patient characteristics.
Multiple interventions fall within the realm of cognitive-behavioral physical therapy, although a key component is that symptoms of a patient's condition (eg, pain) are a central tenet of treatment.
However, mindfulness-based stress reduction is unique to cognitive-behavioral therapy in that the focus is more global (ie, not specific to pain). Recently, a large clinical trial compared mindfulness-based stress reduction to cognitive-behavioral therapy in individuals with persistent LBP and found that both were as effective in improving long-term pain and functional limitations. 111 Moreover, both mindfulness-based stress reduction and cognitive behavioral therapy had similar effects on pain catastrophizing and self-efficacy. 112 Mindfulness-based stress reduction has also been found to improve pain and function outcomes for older adults with persistent LBP. 113 The benefit of mindfulness-based stress reduction is that it can be integrated into exercises like tai chi, which has been found to improve executive functioning in older adults. 114 Although the direct influence of tai chi on pain is still unclear, there is at least some indication for its use in patients with arthritis and LBP. 115 A multifaceted intervention for selfefficacy, which also addresses abnormal pain processing and low social interaction, is graded tasking performed in a group setting. 59 By performing graded tasks with others experiencing the same condition (eg, geriatric LBP), patients are able to observe successful task completion and successfully complete tasks themselves, all the while receiving verbal encouragement.
Social Influences
Clinicians should have adequate communication with patients to ensure their goals and priorities are adequately known and met. In addition, clinicians can adopt shared goal development with their patients, which is an intuitive way to improve the direction of treatment and ensure that both the patient and the clinician are on the same page. Developing SMART goals (specific, measurable, achievable, relevant, and timed) 116 will improve the rigor of goal development as well as ensure mutual understanding on the part of patient and clinician.
Expanding Geriatric LBP Outcomes
In the following section, we justify using multiple age-appropriate outcome measures to comprehensively define both geriatric LBP experiences and consequences (Figure) . We strongly 
Social
Suboptimal medical interaction X encourage augmenting questionnaires with physical performance measures, which will increase the likelihood of accurately assessing pain with movement and physical function. With such measures, physical therapists can optimize care and also identify future health risks associated with physical activity decline and physical function decline.
Questionnaire-Based Measures
Pain intensity. Undoubtedly, intensity remains the single most assessed construct of pain, in part because pain intensity measures are easily to administer by clinicians and transferrable across the continuum of care. However, it is important for physical therapists to query time frames that are likely to be accurate and not burdensome for older adults. Asking about pain experienced over weeks or months is a difficult question when compared with asking about pain experienced over days or the past 24 hours. Also, pain intensity measures should have established validity based on age group. Visual analog scaleswith which pain intensity is marked on a continuous line between 2 anchorsare not ideal because they are difficult to use and susceptible to error in older adults. 117 In contrast, numeric pain rating scales-which measure pain on a scale from 0 to 10 or 0 to 100-or verbal descriptor scales are more appropriate for older adults. 118 Pain with movement, physical function, and disability. Another problem with pain intensity measures is that they fail to provide an indication of pain with movement and subsequent impact-which is a benefit of painrelated disability questionnaires. The Quebec Back Pain Disability Scale is easy to use and addresses transitional movements that prove difficult or pain limiting for older adults with geriatric LBP. 119 The Patient-Specific Functional Scale is a validated, responsive measure that may be even more ideal than the Quebec Back Pain Disability Scale, as it allows patients to select and rate functional tasks that are more specific to their limitations. 120 The Late Life Function and Disability Instrument is a comprehensive measure that was developed among and is specific to community-dwelling older adults. 121, 122 Although the Late Life Function and Disability Instrument does not capture pain with movement, it does provide a comprehensive assessment of physical function and disability.
Finally, the National Institutes of Health Task Force on Research Standards for Chronic Low Back Pain proposed a measure of "pain impact" that includes pain intensity, pain interference, and physical function. 123 An emerging pain impact assessment tool is the Patient Reported Outcomes Measurement System 29-item short form, which supports pain impact recommendations and has good reliability and validity in older adults with chronic musculoskeletal pain. 124 Physical activity. Current recommendations are for older adults to participate in 150 hours of moderate activity weekly 125 and to avoid sedentary activities such as prolonged sitting, which increase with age and increase the risk for both comorbid conditions and mortality. 125 Importantly, sedentary activity occurs as a result of geriatric LBP. The problem for clinicians is that physical activity questionnaires have a high susceptibility for recall bias, 125, 126 in addition to underreporting of lower to moderate activity, which comprises the majority of exertion by older adults. 126 Nevertheless, it's important for clinicians to have some perspective on the amount of physical activity that older adults perform in the natural environment. The International Physical Activity Questionnaire Short Form is one of the few questionnaires that have demonstrated both acceptable reliability and validity 127 and is indicated for use in both middle-aged and older adults.
Alternatively, clinicians can prescribe an ecologic momentary assessment of daily activity via written or electronic diaries, in which older adults are charged with inputting the amount of physical activity that they achieve per day, including specificity, duration, and intensity. Ecologic momentary assessment has been extensively studied in older adults with pain conditions, 128 although it is important for clinicians to consider factors that may affect participation, including physical or cognitive limitations and/or comfort with using technology. 128 
Performance-Based Geriatric LBP Measures
Questionnaires are valuable for ascertaining the impact of geriatric LBP on free-living physical activity but are limited in scope, particularly for older adults. In addition to recall bias susceptibility, 129 questionnaires cannot observe the real-time interface among pain, movement, and compensation. Moreover, knee OA studies have demonstrated a lack of concordance between questionnaire outcomes and performance-based outcomes. 130 Although there is clear evidence from the geriatric literature that performance-based measures of function should complement self-report measures, observed performance has not become a well-integrated component of evaluation in the older LBP population-primarily because of the lack of geriatric expertise in this field of study. For best practice, we propose the concurrent use of performance-based measures in geriatric LBP management to more comprehensively assess pain with movement, movement quality, physical activity, and physical function.
Pain with movement. Performancebased measures are a potentially more sensitive and standardized measure of pain with movement. Recent laboratory studies in older adults with knee OA highlight this sensitivity for pain interference. During a stair-climbing task, older adults experienced a more than 110% increase in knee pain. 131 Similarly, during the Six-Minute Walk Test, knee pain increased by 130%. 132 Performance-based measures for geriatric LBP have been slow to translate to clinical care, in part because most measures have not been psychometrically assessed in older adults. However, a current validated performance-based instrument of LBP disability-which may be used for assessing pain tolerance to movement in some older adults with geriatric LBP-is the Back Perfor-mance Scale (BPS). 133 The BPS involves 5 activities, including bending, lifting, and transitioning into long-sitting. A recent study of younger and older adults with LBP coupled BPS tasks with movement-evoked pain measurement. 105 Similar to aforementioned studies in knee OA, participants with LBP experienced an exponential increase in their pain with BPS tasks. Moreover, movement-evoked pain via the BPS was responsive to the transcutaneous electrical nerve stimulation intervention. 105 In a subsequent study, movement-evoked pain via the BPS was negatively associated with working memory in younger and older adults with LBP, meaning that those with lower working memory had higher movement-evoked pain. 68 Another viable method for measuring pain with movement is to couple with current validated performance measures of physical function. For example, the repeated chair-rise test is an important measure for older adults with geriatric LBP as it involves transitioning and movement of both the trunk and lower extremities. One form is 5 repeated chair rises for a timed score, which Rudy et al 55 noted as having high ecologic validity in older adults with geriatric LBP. Another form is the 30-second chair stand test, which The Osteoarthritis Research Society International includes as part of their recommended performance battery. 134 Physical activity. An alternative is to physical activity questionnaires is to use wearable devices which, through watches or devices affixed to clothing, capture accelerometry data. Such devices are slow to translate to clinical care, although commercially available wearable activity trackers continue to emerge and have been used to research health and wellness in older adults. 135 Although a paucity of research exists on the validity of popular consumer wrist activity trackers, these devices do appear to provide continuous feedback, motivation, and/or reinforcement and are likely to be worn regularly. Moreover, these devices may provide a crude estimate of physical activity change with treatment. However, as with ecologic momentary assessment, clinicians should consider their patient's physical or cognitive limitations and comfort in using such devices.
Physical function. Performance-based physical function tests have long provided indication of morbidity and mortality risks. 13 Gait speed is the reference standard measure and can be performed by assessing either time over distance (eg, self-pace walk test) or distance over time as a function of endurance (eg, Six-Minute Walk Test). Gait assessment is commonplace for older adults who have lower extremity musculoskeletal conditions, such as anterior knee pain. However, rarely is gait assessed during geriatric LBP management.
Moreover, a recent study demonstrated key characteristics influencing slowed gait speed in older adults, including step width and double limb support time. 93 Another physical function performance measure is the Short Physical Performance Battery, which incorporates multiple tests to provide an overall snapshot of physical function; it is one of the most widely used instruments and involves tests for balance, walking, and transitioning. 136 However, the Short Physical Performance Battery may be susceptible to ceiling effects, meaning that it has better responsiveness for individuals who are more frail than for those with higher functioning. A viable alternative is the Health ABC Physical Performance Battery, which involves both gait and chair stands as well as measures of standing and dynamic balance. 10 Balance should be a crucial component to geriatric LBP management because older adults with geriatric LBP are susceptible to falls. 93 
Conclusion
Optimal geriatric LBP management is founded on a comprehensive understanding of age-specific biological, psychological, cognitive, and social influences, including measurement and treatment of such influences. Physical therapists should be aware of senescent changes to body systems that may render older adults susceptible to persistent pain, physical activity decline, and physical function decline. Further, clinicians should use a multidimensional battery of outcome measures to account for pain intensity, pain with movement, physical activity, and physical function. Collectively, this approach will increase the effectiveness of physical therapy for geriatric LBP and contribute to overall health of older adults by mitigating potential health-related risks.
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